The life span of individuals with serious mental illness (SMI) is shorter compared to the general population. This excess mortality is mainly due to physical illness. The aim of the study was to investigate the prevalence rates of different physical illnesses in individuals with SMI and to examine how these are being managed. Methods: The study was a cross-sectional retrospective chart review of a cohort of patients with SMI. A comprehensive electronic data extraction tool using SurveyMonkey ® was used to collect patient demographics, psychiatric and medical comorbidities, medications and all relevant physical assessments. Results: A total of 336 patients with SMI were included for the retrospective chart review. The majority of these patients had a diagnosis of depression (50.3%), followed by schizophrenia (33.0%) and bipolar disorder (19.6%). Diabetes was the most frequent medical comorbidity, diagnosed in 16.1% of SMI patients, followed by hypertension (9.2%) and dyslipidemia (9.8%).
Introduction
Numerous studies worldwide have reported disproportionate medical comorbidities and premature death among people with serious mental illness (SMI).
1,2 SMI is generally defined as mental or behavioral disorders that result in significant functional impairment and limit an individual's ability to perform one or more major life activities. 3 These disorders include schizophrenia, schizophrenia-like psychosis (eg, schizoaffective disorder), major depressive disorder (MDD) and bipolar affective disorder (BPAD). In some studies, the life expectancy of people with an SMI is estimated to be as much as 30 years less than in the general population. 2, 4, 5 Several studies have attributed medical comorbidities among psychiatric patients as responsible for the premature 
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Zolezzi et al death observed in this population. [5] [6] [7] Heart disease, cancer, respiratory conditions and metabolic disorders such as obesity and diabetes are among the most commonly underlying causes of mortality in patients with SMI. 1, [5] [6] [7] [8] [9] Contributing to the high prevalence of medical comorbidity in this population is the increased risk of weight gain associated with the majority of medications that are required to treat SMI, particularly with the newer atypical antipsychotics. 10 Clinical research has shown a significant association between the use of atypical antipsychotic medication with the development of metabolic complications, which in turn may be contributing to the increased cardiovascular mortality seen in this patient population. 11 In addition to this mortality and morbidity gap, there is increasing evidence that disparities exist in the medical care provided to individuals with SMI. The literature indicates that people with mental illnesses are less likely to receive the same level of medical services such as physical examinations or evidence-based medications for chronic medical conditions, and are more likely to perceive barriers to care than persons without mental illness. 1, [12] [13] [14] [15] [16] [17] [18] [19] Various factors may contribute to the gap in medical care provided to patients with SMI, such as socioeconomic disadvantages, poor insight and unhealthy lifestyle choices (such as smoking, substance abuse, unbalanced diets and physical inactivity). 8, 14, 20 Studies also suggest that the stigma associated with mental illness, which is also related to patient/provider/system barriers, prevents proper follow-up of patients with SMI once they are discharged from acute care into their communities, placing them at risk not only of mental health relapse but also for not having proper medical care. 19, 21 Although these health disparities have been well studied and addressed in the Western world, gaps in information on this issue still exist in the Arab world, particularly in Qatar. One of Qatar's national health strategies focuses on mental health and intends to develop programs to improve the delivery of mental health services that revolve around community-based care. 22 The National Mental Health Strategy (NMHS) is a comprehensive response to address the mental health needs of people in Qatar that has resulted from research undertaken in this country that estimates that one in five people experiences a mental illness at any one time, but that less than 25% of those who need mental health services are accessing them. The NMHS also highlights findings from local studies that found that the level of mental health knowledge is low and that negative perceptions about mental illness cause people to delay or avoid seeking help.
Exploring the prevalence of medical comorbidities in people with mental illness and how these are being addressed are necessary to build strategies within the primary health care system to close the care gaps that have been highlighted in the NMHS. As such, the main goal of this project is to have a better understanding of the prevalence of medical comorbidities among a cohort of people with SMI attending an outpatient psychiatric clinic in Qatar and how these medical comorbidities are being managed.
Methods
A retrospective chart review of a cohort of patients living in the community for at least 1 year and attending an outpatient psychiatric clinic for follow-up was conducted. Ethical approval for the study was granted by the Institutional Review Board (IRB) of Qatar University (reference number: QU-IRB 501-E/15) and by Hamad Medical Corporation (HMC) Medical Research Center (MRC) (reference number: MRC 1526/2016). Patients' consent to review their medical records was exempted by HMC MRC IRB as the research involved the collection of existing data and recorded in such a manner that subjects could not be identified, directly or through identifiers linked to the subjects, such as name, address, phone number, health plan number, medical record number, social security number or driver license number.
setting
The study was conducted at the psychiatric outpatient clinic of HMC, located in Doha, Qatar. HMC is the largest provider of psychiatric services in the country. 22 The HMC outpatient clinic manages an average of 50 visits per day, including walk-ins and referrals. Patients seen in the clinic include those who have been discharged from the psychiatric hospital and who are scheduled for follow-up appointments and treatment as well as those who are referred from primary health care clinics or private doctors. 23 and not hospitalized at the psychiatric facility within the previous year, were suitable for inclusion for the retrospective chart review of their medical comorbidities, 
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Medical comorbidities in patients with serious mental illness physical assessments and the associated treatments received. Based on the recommendation for estimating a sample size for retrospective chart reviews, and considering a 3-month data collection time frame, a sample size of 350 patient charts was targeted. 24 
Data collection
Using HMC electronic records, the medical charts of eligible patients attending the psychiatric outpatient clinic were reviewed from May to July 2016. Cerner ® is the electronic medical record system used at HMC. The medical records contain all health and relevant demographic information (such as sociodemographics, allergy history, vital signs, laboratory test and imaging, vaccination, medication history, health care professionals medical notes, admission and discharge history and referrals) of all patients at every patient encounter with HMC services. A comprehensive electronic data extraction tool using SurveyMonkey ® was used to collect patient demographics, psychiatric and medical comorbidities, medications and all relevant physical and laboratory assessments and treatments the eligible patients received within 1 year of the time the outpatient clinic visit took place. Earlier data on these parameters were not included in the study.
Data analysis
Data were then first exported into an Excel ® spreadsheet and later to SPSS ® for data analysis. A descriptive statistical approach was used to analyze the demographic and clinical data. Chi-square test for categorical variables and t-test for continuous variables were used to compare the demographic and clinical characteristics of the cohort. One-way analysis of variance was used to test for differences between categorical and continuous-type variables.
Results
The medical charts of a total of 336 outpatients were eligible for inclusion in the study. The summary of the cohort's characteristics is provided in Table 1 . The mean age of the patients in the sample was 41.2±12.4 (range: 15-80 years of age); the majority (55.4%) were females (55.4%) and non-Qataris (60.7%). The most prevalent SMI in this cohort was MDD (48.5%). Almost a third of the cohort (29.2%) had at least one medical comorbidity documented (17.6% had one, 7.1% had two, 3.9% had three and 0.6% had up to four medical comorbidities). The most prevalent medical comorbidity was diabetes (16.1%). The majority of patients (65.2%) were on antipsychotics.
As summarized in Table 2 , the prevalence of diabetes was highest among those with psychotic disorders (21.4%); hypertension was highest among those with MDD (10.4%) and hyperlipidemia was highest among those with BPAD (13.1%). However, the prevalence of the various medical comorbidities was not significantly different among patients with different types of SMI (all p-values were .0.05). As shown in Table 3 , the mean age of SMI patients with comorbid medical conditions such as diabetes, hypertension, and dyslipidemia -but not thyroid disorders -was significantly higher than the mean age of SMI patients without comorbid medical conditions.
As illustrated in Figure 1 , blood glucose was the most frequently monitored medical parameter in the cohort of 
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Zolezzi et al patients with SMI (52.5%). As summarized in Table 4 , in patients with comorbid diabetes (n=54), a blood glucose or a HbA1c test within the previous year was documented for 53.7% of patients. The second most frequently monitored parameter was blood cholesterol, documented in 48.5% of patients with SMI. Among those with comorbid hyperlipidemia (n=33), lipids were documented for the majority of patients (62.5%). Only 26.5% of patients had their blood pressure documented within the previous year. In patients with comorbid hypertension (n=31), only 22.6% had their blood pressure documented within the previous year. Other medical parameters such as prolactin, weight and height were infrequently documented, and some, such as smoking history, were not documented at all. As illustrated in Table 5 , the majority of patients were on an antipsychotic (n=219 or 65.2% of the sample), of which 37 patients (16.9%) also had comorbid diabetes, 11.4% comorbid hyperlipidemia, 9.6% comorbid hypertension and 7.3% a comorbid thyroid disorder. Diabetes was also the most prevalent comorbidity among those on antidepressants (31 out of 215, or 14.4%) and among those on mood stabilizers (8 out of 46, or 17.4%).
There was no significant difference in glucose monitoring among those patients on antipsychotics versus those not on antipsychotic medications (50.7% vs 49.3%, p=0.19). 
Discussion
This study represents the first in Qatar to explore prevalence rates of concurrent medical comorbidity in a cohort of psychiatric patients with SMI. Roughly one-third of these patients (29.2%) had at least one medical comorbidity. Other studies have found higher prevalence rates of medical comorbidity among patients with SMI. In a prospective study in India, Singh et al found that 48% of psychiatric outpatients had concurrent physical illnesses. 25 A very similar medical comorbidity rate of 49% was reported by Manuel et al among a cohort of patients with psychiatric disorders admitted to hospital in Mangalore. 26 The lower rates in our sample may be explained by the retrospective methodology used in our study. In both studies by Singh et al and Manuel et al, medical comorbidities were assessed prospectively, using a quick history checklist, physical examination and laboratory investigations, all of which aid in detecting common physical illnesses more accurately. Our sample of SMI patients with medical comorbidities was older than those without medical comorbidities. These patterns of age-related medical comorbidities are consistent with current literature regarding diabetes, hypertension and the components of the metabolic syndrome, such as dyslipidemia, in the general population in Qatar. [27] [28] [29] [30] In our sample, patients with BPAD had the highest prevalence of medical comorbidity (38%). However, we found no statistically significant differences in the prevalence of medical comorbidities among patients with the three major 
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Medical comorbidities in patients with serious mental illness psychiatric disorders (psychotic disorders, BPAD and MDD). Again, it is possible that differences between these diagnostic groups may have been obscured by the retrospective nature of our data collection. Similar findings were also reported by Sokal et al in their study of medical comorbidities among individuals with SMI who were receiving community-based psychiatric treatment in Maryland, USA. 31 They did not find any statistical differences either, even using a prospective data collection and after controlling for age, sex, race, education and socioeconomic status of the studied patients.
In line with other international studies, diabetes was the most prevalent medical comorbidity among our cohort of outpatients with SMI (16.1%). A report derived from claims data of the US National Medicaid database, showed that more than half of disabled Medicaid enrollees with psychiatric conditions also had claims for diabetes, cardiovascular disease or pulmonary disease. 32 These rates were substantially higher than the rates of these illnesses among persons without psychiatric conditions. In our study, patients with psychotic disorders had the highest documented prevalence of diabetes (21.4%) compared to those with BPAD (16.4%) or with MDD (12.3%), although we did not find statistically significant differences in the diabetes prevalence among patients grouped by SMI diagnoses. There are numerous studies that have shown that patients with schizophrenia are at two fold increased risk for diabetes compared to the general population. 1, 31, 33, 34 The prevalence rate for diabetes found in our study population diagnosed with psychotic disorders is considerably higher than that reported in other studies, even in those following a more rigorous prospective data collection methodology. 25, 26, 35 The reason for the increased risk of diabetes among our study population is likely multifactorial, possibly related to effects of the medications used by people with SMI (65.2% of our sample were on antipsychotics, of which 16.9% were diabetics) and also possibly related to the high prevalence of the metabolic syndrome in Qatar. In a study by Musallam et al, a crude prevalence rate of 34% according to the International Diabetes Federation criteria for diagnosing metabolic syndrome was found. 29 The authors explained that the high prevalence of metabolic syndrome in Qatar compared to Western countries (reported to be approximately 20%-25% in the general population in the US 36 ) could be due to genetic and environmental factors such as obesity, sedentary lifestyle and dietary habits.
1,29
Unfortunately, we were not able to estimate the prevalence of the metabolic syndrome in our population due to poor documentation in weight, height and body mass index. Our results do show that there was a statistically significant difference in ages between Qataris and non-Qataris. As higher mean age is significantly associated with the presence of all medical comorbidities in our sample of SMI patients (with the exception of thyroid disorders), it is possible that the higher incidence of medical comorbidities among Qataris might have been influenced by the fact that they had significantly higher mean age than non-Qataris.
The rates of other medical comorbidities, such as dyslipidemia (9.8%) and hypertension (9.2%), in our study population were lower than those reported by Bener et al in the general population in Qatar (hypertriglyceridemia 27.9% in men and 20.1% in women; hypertension 31.1% in men and 30.2% in women). 28 We also did not find high rates of cardiovascular disease in our cohort of outpatients with SMI. Heart disease typically manifests later in life, and it may be that the relative youth of our study population (mean age, 41.2 
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Zolezzi et al years) did not allow us to observe what would be the predicted downstream effects of this high prevalence of cardiovascular risk factors. Nevertheless, there is substantial evidence that cardiovascular disease is a major contributor to the excess mortality seen in patients with SMI, which implicate modifiable cardiovascular risk factors that have also been found to be prevalent in our study population. 1, 5, 8, 9, 37, 38 Unfortunately, the lack of documentation on certain parameters (such as smoking status) prevented us also from estimating cardiovascular disease risk in our study population.
Thyroid abnormality was the fourth most prevalent comorbid condition documented among our study population. The prevalence of thyroid abnormalities in patients with BPAD was slightly lower (4.9%) than in patients with schizophrenia (6.8%) or MDD (5.5%). Although the association between thyroid dysfunction (particularly hypothyroidism) and mood disorders is well recognized, such an association with psychotic disorders has not been as frequently reported. 39 The lower prevalence among patients with mood disorder observed in our sample could be partially explained by the lack of documented laboratory parameters to check for thyroid abnormalities among people with mood disorders. Other common medical comorbidities that have been reported in other studies such as respiratory conditions, anemia and dermatological conditions were only minimally or not reported at all in our study. It is possible that these medical comorbidities were not observable in the selected study population during the 3-month data collection period, or because these conditions were being managed by primary care and thus not documented in the files of outpatients at the psychiatric clinic. Interestingly, we found no patients with cancer comorbidity. One possible way to explain this finding is that cancer patients in Qatar are followed up by the National Center for Cancer Care and Research. However, that information was not available in the psychiatric records of the patients that were included in this review.
Overall, there was an inadequate documentation of monitoring parameters for the medical comorbidities in our study population. Also, although the majority of our study population were on medications known to increase the risk for the development of medical comorbidities (65.2% were on antipsychotics and 13.7% were on mood stabilizers), we were unable to estimate the incidence of obesity as the parameters to estimate body mass index, such as height and weight, were either not monitored or not documented in 98.5% and 73.2% of cases, respectively. There was also poor documentation or lack of follow-up of other important monitoring parameters that are recommended for patients who are treated with antipsychotics, such as serum prolactin levels, which was undocumented in 92.3% of this cohort of patients with SMI. Blood pressure, HbA1c, lipid profile and glucose monitoring were not monitored in 77.4%, 46.3%, 37.5% and 46.3% of our sample, respectively. Smoking status, an independent risk factor for the development of cardiovascular disease, was completely missed in the electronic charts of the patients in our study. These findings corroborate with existing literature that suggests inequitable medical care for patients with SMI. In a review of studies comparing the quality of medical care received by people with and without mental illness, Mitchell et al found that patients with psychiatric diagnoses received inferior quality of care in at least one medical area. 40 In another study, which examined routine monitoring of patients taking antipsychotics, monitoring rates were generally low: lipids and HbA1c (,20%), glucose (42%), weight (44%) and blood pressure (67%). 41 There are several points to be considered when interpreting our study results. As stated before, medical comorbidity was not consistently documented in the patients' electronic records and if documented, difficult to find as it was most often embedded within progress notes rather than in specific areas in the chart. As such, we retrieved medical diagnoses from the patients' medication history obtained from the last discharge history. This was the main reason why smoking history was not retrievable. This limitation will need to be addressed in future studies, possibly by utilizing other methodologies such as self-reported assessments, prospective assessments or interviews. Although the cohort may not be representative of the entire population of individuals with SMI, the results are of value as they provide some important observational and descriptive results not previously available in Qatar. However, these findings need to be confirmed by community-based studies utilizing more sophisticated methods that are more adequate in prevalence studies.
Conclusion
The study presented represents the first in Qatar to explore the prevalence rates of physical comorbidity in a cohort of individuals with SMI. Consistent with worldwide reports, this study confirms that in Qatar, individuals with SMI have a high prevalence of diabetes, which was highest among those with psychotic disorders. Although suggested by international monitoring guidelines, patients with SMI in Qatar, particularly those on antipsychotic medications, receive relatively low levels of medical and preventative care. Overall, poor documentation on physical comorbidities and relevant risk factors is prevalent in patients with SMI. Confirmation of 
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Medical comorbidities in patients with serious mental illness these findings through prospective study designs, possibly comparing the prevalence of the comorbidities in SMI patients with the general population, is recommended.
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